Tracheal diverticulum is rarely encountered in a clinical setting since almost all patients are asymptomatic. However, its presence may become a problem during esophageal cancer operations in terms of anesthesia and lymph node dissection of superior mediastinum lymphadenectomy. A 70−year−old man with esophageal cancer was referred to our hospital. During thoracoscopic subtotal esophagectomy, we found a cystic lesion connected to the right posterior wall of the trachea. We evaluated the preoperative computed tomography scan during surgery and made a diagnosis of tracheal diverticulum because of the presence of paratracheal air cysts, which had not been noticed preoperatively. It was resected by a linear stapler and the postoperative course of the patient was uneventful. A careful preoperative evaluation of computed tomography and operation are necessary to avoid injury of tracheal diverticulum during thoracoscopic esophagectomy for esophageal cancer revealing a tracheal diverticulum.
esophageal cancer; thoracoscopic esophagectomy; tracheal diverticulum Tracheal diverticulum is a benign entity characterized by single or multiple invaginations of the tracheal wall. Although it is rarely encountered in a clinical setting since almost all patients are asymptomatic, the prevalence of tracheal diverticulum has been estimated to be about 1% according to autopsies. [1] [2] [3] Tracheal diverticulum is typically located at the right posterior wall of the trachea a few centimeters above the tracheal bifurcation. This region is critical for the surgery of esophageal cancer because there are right recurrent nerve lymph nodes (#106 recR), which should be dissected at this region. Injury to tracheal diverticulum during the operation for esophageal cancer might put patients in serious condition after operation. Therefore, careful evaluation of preoperative computed tomography (CT) and operation are necessary to avoid injury of tracheal diverticulum.
In this case report, we present an esophageal cancer patients with tracheal diverticulum in whom thoracoscopic esophagectomy combined with resection of tracheal diverticulum has been performed.
PATIENT REPORT
An asymptomatic 70−year−old man with a history of distal gastrectomy for gastric ulcer was diagnosed with esophageal cancer at a neighboring hospital and was referred to our hospital. His other past medical history was appendicitis, diabetes mellitus, and chronic obstructive pulmonary disease (COPD). Under preoperative diagnosis of stage II (T2N0M0) squamous cell carcinoma of thoracic esophagus, thoracoscopic subtotal esophagectomy and open total remnant gastrectomy were performed, while pedunculated jejunum and esophageal stump were anastomosed at the left neck after two course of neoadjuvant chemotherapy (5−fluorouracil 800 mg/m 2 × 5, cisplatin 80 mg/m 2 ).
During superior mediastinum lymphadenectomy, we found a cystic lesion connected to the right posterior wall of the trachea at the Th2 level (Figs. 1a and b) . At that time, we evaluated the preoperative CT scan again and made a diagnosis of tracheal diverticulum because of the presence of paratracheal air cysts, which were not noticed preoperatively (Figs. 2a and b) . Although we performed superior mediastinum lymph node dissection without obvious injury of tracheal diverticulum, we resected it using a linear stapler under consideration of possibility of thermal injury by ultrasonically activated scalpel.
Macroscopically, the resected tracheal diverticulum measured 13 × 13 mm (Fig. 3a) . Microscopic examination of the resected and H&E-stained specimens revealed that the diverticular wall was covered by pseudostratified ciliated epithelium. It had no cartilage or smooth muscle and was diagnosed as tracheal diverticulum (Figs. 3b and c). The postoperative course of the patient was uneventful, and he was discharged on day 37.
Yagyu et al. The paratracheal air cyst (arrow) seems to have a septal wall between the lungs. These seems to be a communication between trachea and paratracheal air cyst. 
DISCUSSION
Tracheal diverticulum was first reported by Rokitansky in 1838. This diverticulum can be divided into two types: congenital and acquired. The congenital type is considered to be a malformed supernumerary lung and generally consists of respiratory cartilage, smooth muscle and epithelium. It is usually located 4−5 cm below the vocal cords. On the other hand, the acquired type can be further divided into two types: pulsion and traction. The pulsion type is caused by increased intraluminal pressure by repeated coughing or obstructive pulmonary disease combined with vulnerability of the bronchial wall, while the traction type is caused by inflammation in the thoracic cavity. Unlike the congenital type, acquired type tracheal diverticulum is often composed of respiratory epithelium without any cartilaginous or smooth muscular element. Although the predilection sites of both congenital and acquired type tracheal diverticula is the right posterolateral wall of the trachea, the pulsion type tends to be located higher than the congenital type. [4] [5] [6] Because of his past history of COPD and lack of cartilage and smooth muscle, our case is considered to be pulsion type tracheal diverticulum. In our case, patient suffered from esophageal cancer and underwent thoracoscopic subtotal esophagectomy for the treatment of esophageal cancer. There are two points to be considered for a patient with tracheal diverticulum during thoracic esophageal cancer operation. First, it is likely that tracheal diverticulum might be affected by some trouble with anesthesia during operation. In fact, ventilatory insufficiency and injury of the broncus, which result in pneumomediastinum, have been reported thus far. [7] [8] [9] Second, tracheal diverticulum sometimes induces respiratory tract infection, which results in adhesion of surrounding tissue. This phenomenon makes lymph node dissection extremely difficult and increases the risk of injury of surrounding organs. Therefore, detailed evaluation of preoperative images is indispensable to perform the operation safely. However, it is difficult to preoperatively diagnose tracheal diverticulum without the knowledge of the tracheal diverticulum because most tracheal diverticulum is asymptomatic. Tracheal diverticulum is usually incidental on radiographic or CT findings. Paratracheal air cysts were visible in only 14% if the study subjects on chest radiography. 5 The optimal modality for diagnosis seems to be a thin-slice CT of the trachea and 3−dimentional reconstruction. In our case, there was a paratracheal air cyst in preoperative CT image. However, we were not able to make a preoperative diagnosis of tracheal diverticulum because of the lack of knowledge of tracheal diverticulum. Because it has been reported that the overall prevalence of tracheal diverticulum has been estimated to be 1% in an autopsy series, it is important to carefully evaluate the presence of tracheal diverticulum in preoperative CT imaging. It is extremely important to protect tracheal diverticulum during esophagectomy and lymph node dissection since tracheal diverticulum is fragile and risky for perforation or even esophago-tracheal fistula. Recently, energy devices such as ultrasonically activated scalpel and vessel sealing system are frequently used in thoracoscopic esophagectomy. In our case, we resected the tracheal diverticulum using a linear stapler considering the possibility of thermal damage to tracheal diverticulum by ultrasonically activated scalpel. There has been two case reports of esophageal cancer revealing a tracheal diverticulum in which thoracic esophagectomy was performed thus far (Table 1) . 10, 11 In all cases, the tracheal diverticulum was located at the right posterior wall of the trachea and the level of upper thoracic spine. Unfortunately, there was only one case in which preoperative diagnosis of tracheal diverticulum was possible. In case 2, the anesthesiologist had difficulty performing one-lung ventilation, because the bronchial blocker was caught in the tracheal diverticulum.
In those patients, resection of tracheal diverticulum was not performed and the postoperative courses of those patients were uneventful. Therefore, it remains unclear as to whether tracheal diverticulum should be removed during esophageal cancer operations or not.
Because injury of trachea put patients in serious condition after operation, we believe that tracheal diverticulum should be resected especially in thoracoscopic esophagectomy if there is some possibility of injury. Furthermore, a shortened period of tracheal intubation after operation is recommended to avoid ventilator associated injury or pneumonia.
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